Abstract This study was carried out in the Rajghat reservoir has been used as a drinking water resources from last decades. The aim was to investigate the temporal and spatial variability of water quality. Data investigation was processed using multivariate analysis. Samples were taken in 05 stations spreading out over the water body during three seasons were analyzed for their physicochemical characteristics in order to explore the contamination of reservoir water samples, using Correlation analysis, multiregression analysis and modeling. On comparing the results against BIS water quality standards, it is found that some of the water samples are polluted. A systematic calculation of correlation coefficient between water quality parameters has been done with the objective of minimizing the complexity and dimensionality of large set of data. An attempt has been made to find the seasonal quality of water in reservoir, in order to adopt a statistical model for examine water quality. The results of this study are believed to be valuable to help water resources managers understand complex nature of water quality issues and determine the priorities to improve water quality.
Introduction
Rajghat reservoir is situated in the nearby of Sagar city (23 o 50'N latitude and 78 o 45' E longitude). Reservoirs play a major role in drinking water, agricultural use, fishery, and electricity production, so protection of water quality is a very important issue and it should be kept at acceptable levels. Anthropogenic impact such as urban, industrial and agricultural activities as well as natural processes (precipitation inputs, erosion, etc.) diminish the surface water quality and lower the use for drinking agricultural and other purposes. Polluted rivers and reservoirs affect aquatic life directly. The Concentrations of toxic materials such as heavy Metals, pesticides, and nutrients in excess can cause various problems such as loss of oxygen, fish deaths, loss of biodiversity, and they also have negative effects on human health. In a wellbalanced aquatic ecosystem, the quality of water plays a critical role between the organisms and environment. It is also extremely important for the health of the ecosystem. Multivariate statistical analysis helps with the interpretation of the monitored data to better understand the behavior of the pollution sources, the water quality, ecological situation of the studied area, management of the water resources, and solution for the pollution problems. The purpose of this study was to apply multivariate statistical techniques to evaluate the seasonal variations of the water quality parameters, to extract temporal and spatial variations in water quality, to investigate the similarities or dissimilarities between the sampling sites.
Rajghat reservoir supplied drinkable water more than 3 lacs peoples in Sagar city. Aim of this paper to investigating the purity level and drinkability of reservoir water.
H. Pathak et. al. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] are the group of researchers studied Sagar division from many years. A vast amount of literature, UNICEF [19] , USEPA [20] , Madhya Pradesh PCB [21] , is spread on websites, journals and books that is helpful to chemical analysis of water samples
Experimental
Water samples of 5 sampling places were collected in polyethylene bottles pre-washed with nitric acid, and after sample collection analyses were performed as soon as the samples were carried to the laboratory. All the samples were stored in an ice chest at a temperature of < 4°C Ground water samplings were performed three times at Pre to Post monsoon. The samples were analysed using standard analytical techniques APHA [17] as presented in Table 1 . All the chemicals used were of AR grade. Regression analysis, multiple regression analysis for the total data points were carried out using SPSS.11 [22] , and WINKS SDA [23] . The nature of correlations between parameters was determined based on the correlation coefficient obtained. Data obtained from chemical analysis were compared with BIS [18] guidelines.
Results and Discussion
Reservoir has been exposed to wastewaters from agricultural and domestic sources from decades. Consequently, the quality of reservoir water has rapidly deteriorated in many locations, and polluted water is now a grave public health and ecosystem problem. Furthermore, population growth and elevated living standards have been coupled with ever-increasing demands for clean water. Interrelationships were established between some physicochemical water pollution indicators where reliable correlations were established using regression analysis. This indicates the reliability of the relationships which suggests that it can be used to predict the levels of pollution by the parameters investigated and possibly offering a preventive measure prior to detailed investigation of the reservoir water or in pollution monitoring.
Multiple regression analysis method was used to evaluate relationship between DO and among other water properties. Identification of variables (Turbidity, BOD, Conductivity, pH, Residual chlorine, o-phosphate, Nitrate, Ammonia, Fluoride, Iron) which have significant and separate effects on the dependent variables. In Fig. 2 The high concentration of TH in reservoir water samples may be due to dissolution of polyvalent metallic ions from, sewage and run off from soil. Ca hardness is higher at all seasons. Mg hardness is higher at PreMonsoon 08, 09, Monsoon 09, PreMonsoon 2010. Ca hardness is higher than Mg hardness, it means Calcium is the predominant cations in the reservoir water. The values are higher than the desirable limit. 11. The high value of chloride content in the investigated area with an annual average of 122.85 mg/l as an indication of organic pollution due to the disposal of industrial, sewage effluents, agricultural and road run-off. Values are below 250 Mg/L at all the locations (sampling points, during entire season are within the desirable limit prescribed by the IS-10500:1991, standard. 13. Residual chlorine Fluoride, Nitrate (NO 3 -) concentration is found within the desirable limit prescribed by the IS-10500:1991. 14. Ammonia concentrations are found higher than the permissible limit prescribed by CPCB, New Delhi over all season. Higher value indicated organic pollution., High ammonia concentrations may also be found in the bottom waters of reservoir which have become anoxic. Oil and Grease present in few amount at all sampling places, this is by anthropogenic activity like disposal of domestic waste, idol at festival season in and use of motor boat in reservoir. Oil and gas can all impart Odour to water. 21. Ca content and Mg content is found within permissible limit prescribed by the IS-10500:1991, Standard, this increased concentrations of calcium content may be due to disposal of idol at festival season it means concentrations of calcium are increased at festive season.
High BOD levels indicates decline in DO because the oxygen that is available in the water is being consumed by the bacteria leading to the inability of fish and other aquatic organisms to survive in the river.As a result, water pollution and water shortages have now become a severe problem, which has received more and more attention from the public and the government.
The toxicity of reservoir sites contaminated with water soluble chemical waste is therefore usually not of an acute, but of a chronic nature, as humans as well as aquatic life are typically exposed only to the low concentrations in water, which however can be maintained over a long period of time in the surroundings of a contaminated site also dependent on rainfall events. The consumption of unsafe water has been implicated as one of the major causes of this disease. Other religious activities like offering flowers, milks, sweets etc. into the water should be controlled as it increases the pollution load on water body. Clothes washing at Dhobi/Chakra Ghat should be strictly banned because it not only causes organic, inorganic and biological contamination but also increase the detergents content. It hampers oxygen diffusion rate in the reservoir water affecting the self purification capacity as well as other biological activities. The results suggested that the reservoir water may be altered in future if there should be proper disposal of solid slurry after treatment as well as recycling of wastewater along with periodical monitoring of the water.
Domestic wastewater and industrial effluents should be treated to acceptable levels and standards before discharging them into natural sources.
Conclusion
All the physico-chemical water quality parameters of reservoir water are out of the maximum desirable limit set by BIS. Hence these sample water cannot be much fit for drinking, and domestic used. The statistical analysis of the experimentally estimated water quality parameters on water samples yielded the range of the variation, mean, standard deviation and co-efficient of variation. Results of correlation analysis show that all applied water quality parameters are beyond the maximum desirable limit set by BIS-10500:1991. Towards this end, as a humble start a regular environmental monitoring programme must be conducted in reservoir for pollution abatement needs to be initiated as per BIS guidelines.
